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Abstract

PR EIRB 5K D RHIE BaFe,As, (Bal22) & Fe V1 s DB EEEHIC X D FeAs IICE TH F— 7 NiB{AE 2R
T, ULHL, FeA MEHICKZET R—TBPETHIEICEZ 2R EBIIARTEHS M TRV, Fild, EBFFR—7H
Ba(Fe,, T\),As, (T = Ni, Cu; T - Bal22) Of RN 773021 TV Ni, Cu OEHUSENT o)U I EOEEE LD, VI
RNV REFUNETNE T ERIR L, Fiz, T1 R—71 IBal22 OREEFLIRE O BURTEIEZ BfE S % i
&, RHERIC K D RELEBETREEETZ2HERH D, Fe i1 &AM T-O 3d ED TRV F—2ENE T R—
71 T-Bal22 D RHGEDZE(L & B D 2 AR 22,

1. IFLsIC 18 K Z /19 A%, Ni-Bal22 D J5 A Co-Bal22 IZ [ER, ER
R RS R, RO Fe 238 0T EEEHIC KD TS T AT %, Cu-Bal22 [FHH AL
72 FeAs @ £ DYE TdH %, Y E BaFe,As, D Ba 1 FIEFEALEREHOD, x ~0.044 T~2K DKW T, &R
A4 FZK, £/IEFet A M2 Co, Ni, Cu/zx & DERS T EMMEETN TS [3]e Feh 1 7% Co, Ni, CuT
EE T TEMT 2 LT, TNENR—IVETIEE TN BT B5E, UYy RNV REFILCRIEENICE T
FeAs JEIC R— 7T NBREDNHIET 5 (1, 2], BIE, %K ZTNFEN, 2, 3MEMFHRL, NY REERZFOFEE T
IR EAR DRSS RIS (T) [ EHEE LY iR (s KTy x )VDBNENT %, Fig. 1(b) TiE, Co-, Ni-,
ICRS 56K 2R LT [3], BICEHW L EHEET 0] CuBal22 D T, ZzFNZNx, 2x, 3x THHw b LIGH,
REMEZ & DYIEREE L TR SN TV 5, BFREODIEE THKMNZIEFEZS BV Yy RNV RETFIVTE
T2 R—=79 2720IC FeAs JBICTEE, PR TZEE  FHEHDEINTE 5 L FERENTVS (7,8, LML, Fig
THRICEBDLT, B8RRI L THD, MBS by hSbNB XIS, T, WMRAMEERT Feth A MY/
BBEEA T, BEEZIES Cuo, HD Cu ¥ 1 M 2R DOETR—"78 (KPOKH) X, BESGEE O
PR CEB L7256, BRI E%OBEBTRDbNS KXo THZD, BIARENY VY RNV RETILAST
[4-6]c AHIPIEHUC X O BRBENFEET 5 C L IFHEINE NTVBAREENEZ 5 NS,
HETh O BILEEMSICEIRD & 72N B, i JE 5 fR % B T 99 Y (Angle-resolved photoemission
Fig. 1 1%, Canfield, NiZFIC X > THREIN TV S E spectroscopy ; ARPES) IC K % SefTHf9E CTld, Co-Bal22 T
T R — 7RI R B AR E AR Ba(Fe, . T,),As,(T = Co, Ni, Cu ; TVINT VYV —=VOHLEd—F—IcENFNE—)LT
T -Bal22) DK TH % [7, 8]o T. & —IVIRE T A, & o)V, BYF 7 oI)VIEHSMENEN TS [9-11], Fiz
B4 )@ IR [Fig. 1(a)] & Fe ¥ b 2472 D O nominal 7% Co B DZMLICTEMEER T V¥ v VIR 2w RNy
EFR=TRETmy FENTWV3 [Fig. 1(b)]o T DIRK R T MUICY 7 R 52 ENMETNTNS (9, 10, —
fifiid Co-Bal22(x ~ 0.06) T ~ 25 K, Ni-Bal22(x ~ 0.05) T ~ 77, EENBEEGE (DFT) ICK%EME T, FeY A b2
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Figure 1 Superconducting and magnetic transition temperatures (7,

and 7)) of Ba(Fe, . T,),As,, (7-122: T'= Co, Ni, Cu) reported
in Ref. [4, 5]. (a): Plotted as functions of the number of
substituted transition-metal atoms per Fe site, x. (b): Plotted
as functions of nominal extra electron number per Fe site
x , 2x , and 3x for Co-, Ni-, and Cu-122, respectively.
Arrow denotes the nominal electron value which shows the
maximum 7, for Co-, Ni-, and Cu-Bal22.
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MIJBET S T EAVRENTED, Hflik) 2w RV
REFIVTCIRBRTE RV EMERMENTWVS [12], T
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BIIRIZHE—INCHRE N TR,

AWIZETIE, Bal22 D Feh 1 b7 Ni, Cu TEHL &
FF R —7 R T'Bal22(T = Ni, Cu) DEFHEEDOZ{L%,
ARPES 77 W TNz 2719 [13]o ARPES (&, Hifk
mn SO FeAs [l (ab i) 12 AT 7R 822 (k-k, 1)
D7 )V IEEBIT B 23T, it xvF—%
ZEEBHT LT, JIIVIHD kAN (cfill & ATk
B OIRZELEFARND T e TES [11], Thickb 7
DV IEOKBEEREE D, F—7INEFICE>TY
T RNV FIICE TREEDZEL L TW 20BN Z2 IS
I U7z,

2. 8RR

Ba(Fe, Ni,),As,[x = 0.0375 (T, ~ 16 K), 0.05 (T, ~ 18 K),
0.08 (T, ~ 5 - 10 K)], Ba(Fe,.Cu,),As, (x =0.07, 0.09, 0.14) ©
BEREERIEIVT Ty 7 ZETIER E Nz, ARPES

&, 74+ b 7727 b —0OBL28A ICERENE
S RAES ) fRE T T e skl (R )VF—7Hras SES-

mm)fﬁw,mtﬁiiwﬁ—mcywﬁmv@mﬁ%
W, TxI)VF—REEIE 15 - 25 meV ICRE LTz,
F 72, ARPES & T B 7235 v ad Rl 2 13 b = 2 2grh
(1x10™" Torr L) TEEBHT 5 C Lic K D157,

3. RERERLER
Fig. 2 1C, BBESER FOEBEZZ (b X 7 Ni-Bal22

& Cu-Bal22 THERMI BT K > TIFSNIAE
TARDARY MVERT, £z, MiETHOAXRT ML
INY REFE R T % 7281, Ni3d & Cu 3d DER/IRAE

ZE (PDOS) &R [12]e 7 x )b S HERLHA DR VIRTE
[ (DOS) & Fe 3d BuEICHIE L, MEfsa T L —Hl
IKEHNTWS 2, -4eV OREEE, /N REIE L DLLERIC
KD, Ni & CudD3dWEICHNKT % DOS ICHfind s &
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Figure 2 Angle-integrated photoemission spectra of Ni-Bal22 [panel
(a)] and Cu-Bal22 [panel (b)]. Partial density of states for
Ni and Cu 3d orbitals obtained by band-structure calculation
[12] are also plotted. Shaded area shows the energy region
dominated by Ni and Cu 3d-derived states.
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Figure3 ARPES intensity plot in k-k, momentum space for Ni-
Bal22 and Cu-Bal22 obtained by hv-dependent ARPES
measurements. (al)-(a3): Hole and electron Fermi surfaces
(FSs) for Ni-Bal22. (b1)-(b3): Electron FS for Cu-Bal22.
ke points of the hole and electron FSs are plotted by black
dots. The ARPES intensity plots have been symmetrized with
respect to symmetry lines.
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Figure 4 Hole and electron Fermi surface (FS) volumes from the
ARPES data of BaFe As,, Co-Bal22, Ni-Bal22, and Cu-
Bal22 plotted as functions of the nominal extra electron
number. (a): Hole FS volume nh. (b): Electron FS volume
nel. (c): Total FS volume n_ - n,. Black dashed line shows
the behavior (n, - n, = extra electron per Fe/T site) expected
from the rigid-band model. BaFe,As, and Co-Bal22 data are
taken from [9, 11].
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Figure 5 7. and Ty of Ba(Fe, .T,),As, (T = Co, Ni, Cu) plotted as

functions of the total Fermi surface volume n - n,evaluated
by ARPES. The data for Co-Bal22 are taken from [4, 5].
Panel (b) is a magnified plot of 7,. The Tc values for Co-,
Ni-, and Cu-Bal22 are taken from [4, 5, 9, 11, 17]. nel - nh
for Co and Ni-Bal22 for small x ’s which have not been
measured in the present study, have been estimated through
interpolation to n, - n, = 0.
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